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Exploring of salmon spawning sites and abundance using Steller"s sea eagle tracking
in Hokkaido

Matsumoto, Kei
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In winter, although Steller’ s sea eagles can be seen at salmon spawning sites in
Hokkaido, little is known for their potential as a field indicator which allows us to estimate the salmon
abundance. In this study, we examined temporal and spatial distribution of eagles along the salmon
spawning river in eastern Hokkaido. More eagles occurred in the riparian forests in relation to salmon
abundance. The spatial patterns of eagles were matched the results from radar observations beside the
spawning sites. We also tested how the salmon runs and eagle’ s consumption affected on marine derived
nutrient inputs into the terrestrial ecosystem based on the use of stable isotope signature (& 15N,
0 13C) of terrestrial plants. Stable isotope ratios of plants from spawning sites were higher than those
from non-spawning sites. Thus, eagle occurrences and stable isotope signature can be the index of salmon
abundance in the spawning rivers.



B X C—19,. F—19, Z—19 (tm)

1. AFZEBRAE S D =

va¥yr (LLFY7) IFEEASEERTSH
D05, TR REITED L, AMFSAERE
RITEB L RIFT 2 L NRAaSh TV, B
£, WHOFEINGOMRENEER I N TN D
23, Y OFEINTELA N K ST DI Tl
WS L H Y, IUEHO X T H % < FET
B2, TNETAMICEIBEETRSTS
IR RS -7, BEIZB T 57 DR
PRI, BBE 2mA BT KA EEOA
FUUINADIEY BE L TRELBIZESN
BT EMBUN. B e AT TRV R
DD MR SN E Y, BAHOE) L
WHZELHY, ZILETHERD Do
7=, ZOFEIE A AT OV R EZRS
MZTHZ L, P EROBD DRSS
HBIEIZBWT, HPOFEOBAMRAIZE 5
THEREL D, RFETIE, 7 OiRHE
THAHAFTVERREL, AU ONESR
BEOHERN L TH DV OFEING O
NS0 HHA % HE T8 T 2 BT O e N & B
MBEEEL LT

2. WEOEM

(1) &ZOH 78 BRI T 537 ik
i & A AU AMER SR ORISR AR ST
5.

(2) AT ORITILES L — & — CTHINL
L, FEINGICBIT 2ITEEEHZHEET 5.
(3) WM& ENDEERNAIKL &0
FESRIRIL OB Z B &M 5.

3. WFEED kA

(1) dbfmEAe R &3 2 5 =) 1 o 3
IZBWT, 7 OEIIS A& T 5km X[ % A
B T ET LS ARBSR L T4 A
Ut Avnvy (U AERL-EE
DT —H &=L, B EEGARE A AT v
AR OBRZ G LTz, B CIIREH5]
Dk LWEEAIZI, 8 53RO MARSE A v 7z,
U VHEMER LA, E LB TO 2
775 T53 D 1 g R ENZABRR = & ONLE %
FLEk L7o. 0%, AN ON)I &
L CH 7 DALE Z i~ 7.

(2) 2014 4 11 AZEE) Bk o5 7 pg
JIGICBNT, L—F—BH AT AEiRE
L, 11:40-15:00 MNCFEINSS 2424174 %
MEEOMEEZRE L (K1, 2). [FFFIC
8RO BIRSL & 30 53R D HiESE A W CH
REBRL, RITT250MELER L. B
K& L —F—TCTH TR DN E % T D
KOFATIE L L, OB\ AL—F—
25V T S FFOE—ER D 2 Dz
AT E BBV, BllIh o KRB
T, JAGERIL Im/s BUF, 1 ERIEIE5-TCTH
o7 ML —X — 3@ T T a2 b
WX L CHATICHI ST 08— TH
BN, RVATATIRT 7 EREIZE L
THEEL, L—&—E—ARBIZH - Clalls
THEITR-oTWE. Zhicky, Ral

D X BT~ PRI 2 X L, AT
THEOFNEHEAEETES., VAT A
DORESFTNS L Lkm £ T4 OEEIRSSHT
BIFAET D728, ZofhiEs B ZIEEHED
NLE & FEINSG AT O BRI DWW CTRRET L 7.
(3) V2 PESIA I CLIpEINEE D SEIR A BN
ICERBND Z T, S HREOEEWEN
Pl AR ICHIE SN TWAH EEZ BN T
W5, R IRFE & EROLERNMIKL
(613C, 615N) XFHRKOMETE HIT
EmL A EMERTZENMBNTND., K
Wi, Y OEINGEL S L OEIN DO
RENTW AW DFBERR I BT, Akt
EOHRMNORKE CTEBIZEIS AbND Y
AP H A RIC L TRE L EBHEDLIER
VAN

K1 AolbfilhmEeLRte Ll 9 ICRE Iz
L— 2 —Bll 2T A,

B2 L—&—HECBk UH S m s
B (EHOEEMHAN) L EZ22RITT5
Bt CEXD.

4. WF7ERk R

(1) vaWraodhe 44U 5054 DG

WP LR CIE Y RS R S £ < e
511 A¥cAH AUy bbb L HBE LR
(3). Z ORI A EKIRIKA T & 72
L CTHLH 72 (K4). 7RV HEIC &
STHMEMICHRESN TS EIRE L2
A, VVEOREHEE T 1 HHY 1 PH -
DY l1.6JRE o7 B OEINGEITTIL,
TR EO TEICH - EBEDOY 7 &
1 HIZRETE D Z L2y, VoIl
T THHIZE > TR VWS ZRIE LTV D
Wz b, T, RERFICHERINA Y2
TIMEEE L0 b A F U AR DIE D N
P AR O E & HICE L Lo VWMEA
MNRENTZTZD, TH T OFE ) BN 4by
iz KM LT fRiEIC 2 5 & &2 bz (K5).



A 2012 -2013
% 3000 ] garcass
2 0O live
E 2000 e
=
Z 1000

0
20 Sept. 80ct. 250ct. 30 Nov. 26 Dec. 8Jan. 13 Jan. 1Feb.

40
2012-2013 I Steller's sea eagle

15 90
g O 'White-tailed eagle

E20

=z
10
0

29Sept 80ct. 250ct. 30Nov. 28Dec. 8Jan. 21Jen. 37 Jan.

X3 FAEBICBEESnEZY ey (B) BXW
T (F) OEEEOFHZ .

w
o

—i— Maximum dzily
—@— Mean daily

.16_: 20 —z— Minimum daily
[
2 10 Poaoe-B=
®
[T SS————— . e |
[}
C 10 L
<
-20
-30
%@Q\lﬂ T F S S F
® @'b\\ .b&a \?\e '?as\ (4 \;D\e' QI3 Q(a .@8‘0 \;S‘z
¥ & & @b <«,’°§-§© VE

X4 2012-2013 4E\7 A & ZABUAIFT (% =)
THMl EN 72 B EHKEOZEAL.

60

L 2
O ‘Mhite-tailed eagle

Steller's sea eagle ®

50

40 |
v =4.9449In(x) - 7.7947
R?-0.6508

30 r

20 f

Number cf eagles

Y= 1.7217In(x) - 0.8939
FE=07621

1 10 100 1000 10000
Number of salmons

X5 2010-2013 FFOFERICH 7 h &
7= A EASL & U S OEE S 0 BAR.

(2) va¥rEINGENIZ BT D EEED
FATALIE
L—X—HERBROFE, FE 305 fHIK,
Fru vy 2l {EiR, 47U 9 EEZ RN
TEZ (¥ 6). AV u U TIIRITALED
95%7, hEELAFT U TITR L F 20050
PR D 22 Cdho7-. FETHLA AT LT
b PEINSG T O B 6 500m i B & AT
WALz, Ko<, HragaeT AmEED
ATENELPR X PEING T 2 02 LC 500m NI
HFrhd 5 L PRI AN, EEEOMRIT
IO 271m (EPH 127-872m, N=335) 72
STm. KU AT AT, &FE 100m LLF &7

1T 2 ORI D 72 ino T2, Zhud b
— X —lZIIE—A0E () BdbsH7H, L
— A= ZEVIE ERIN T X B ZER N 2
HEWVH) L—HX—REHEOETICE DD L
EZ2HND. ZHIZOWTIEASHLEVEELL
FHNARBR AT O MWENDH D, Fl2, KVAT
ATIHBREDLE AL —F —2a—DHT
FHAFDT B HIEIMSL SN TVWRwy. Z0
728, L—F—OEMARFIZITEAEBRICE D
FERIEZDFAT D Z DR LE o TWD.

mRE
B Avooy
W FFI

0250 250500 500750

7501000 10001250 12500500 15001750 17502000 2000

X6 L—F—nbRTLTCWIEREET
DOFEREAEFIHEE (=& b)) TRLES
Z 7. 1km £ TV 7 OREINGNIAN D .

(3){BEDHE I 35\ DL ERINARLE & v
o Y D PEYRIR

UHOE LY OFRAMERICEEND
[RFE & BFEOLERNMKL N ITVVEZ R L
7= (®7). £/, UVIHOSMBEENEGW
BT Tk, Z7~A T HicEEh s 616
N2 E»-7= (K8, 9). Ziut kv, W
FREIRE TR U AN PEINE O AR &
BRZHBICHEET 2 2 & T, VA HkEDSE
WE PR OED I I TS B2
Y AW

3
= 10 ¢
&
S 5t 9
;; 27 + * Do
0 + gmmw
3 o i i
-5 . i g . J
-34 -29 -24 -19
& 136 (%0)

X7 Y EEIR XK CEREL S T Y DAL
TIHHEF XX DI, I~ ATV BLOY o
RO WKL TR SN2 7 ~ A P HIZEEh
7R3 & BREROLEFNIAL.

(77 [ @ eageposiions
o € Spavming site
A Fiow direction

N

B8 7 EIRIXI CHERR S 7o U SO,



e ) 515N (%)
i . =3 -=328

St & BELES

B9 FERCBEShIZy eSS ()
BLOU VR (F) OEEKOEHEL.

AW L - T, XDV OpEINGIXT
VHRICEE E LCTRIS R, EoRRE LT
U HE AN LR OREY ~T 7 k0%
BEAMRE L TWDZERNHLMNE ST, %
NG SN D FPHIZPEINSE N5 500m £ T
WHZLRDIEA D, V7 OFEINEENICE
ATV, BRCA T U NCER LT
— Z AN Z TR E D R D 22 TE [ AR b &
M52 &, B oEIMAREE H DR
ERBELDZENMREE oTz. 5%ITh T
7 b= AD X S Y LS OB A
MHBHEJNCBNT, UIEHENSRE LB
BT — AN EDOREY 7« v~ ADFEINE &
ERBLIEERE -6 T N TE DI
EHRDVEND D, FRCITER N E O
BN L TWEH T 7 b~ RITE > T
PEIGORBIIEELHETLHDH. BT 7
h~ ZAPEING OBURRAIZ & > TH AR
ORFIIFEN 2 FIEL L CHETEDLLEH
FFans.

5. ERRIEmE
(RFFEANGEE, BFSEo 038 M OVHHERFFE 5 1
=)

GEEEsms) B4k
@OD. Ochi, K. Matsumoto, N. Oka, T. Deguchi,
K. Sato, T. P. Satoh, F. Muto, and Y.
Watanuki (2016) Dual foraging strategy and
chick growth of Streaked Shearwaters
(Calonectris leucomelas) at the two
colonies of different oceanographic
environment. Ornithological Science (in
press) AEmtfl
http://ornithology. jp/osj/japanese/kats
udo/Journal_E/jpmokuji_0S. html

@K. Matsumoto, K. Nakayama, K. Komai, S.
Hisamatsu, S. Takahashi, K. Watanabe, and
T. Kuwae (2016) Transfer patterns of
salmon resources by terrestrial animals in
Hokkaido. Proceedings of the
International Symposium on Okhotsk Sea and
Sea Ice 31: 217-218. A Hi%E
http://www. o—tower. co. jp/okhsympo/

® K. 0da, K. Komai, K. Matsumoto, K.

Nakayama, K. Watanabe, and T. Kuwae (2016)
Stable isotope analysis and
marine—derived nutrient inputs in the
riparian forests in Shiretoko Peninsula.
Proceedings of the International
Symposium on Okhotsk Sea and Sea Ice 31:
280-281. i
http://www. o—tower. co. jp/okhsympo/

@K. Matsumoto, K. Nakayama, S. Takahashi.
S. Hisamatsu, K. Watanabe, and T. Kuwae
(2015)  Salmon—specific  foraging of
raptors and their role of nutrient vectors
in Okhotsk area. Proceedings of the
International Symposium on Okhotsk Sea and
Sea Ice 30: 13-15. A HilE
http://www. o—tower. co. jp/okhsympo/

Fa%E) Grefh)

(DK. Matsumoto, K. Nakayama, K. Komai, S.
Hisamatsu, S. Takahashi, K. Watanabe, and
T. Kuwae. Transfer patterns of salmon
resources by terrestrial animals in
Hokkaido. The 31" International Symposium
on Okhotsk Sea and Sea Ice. 22-Feb. 2016
Monbetsu Arts and Culture Center (Hokkaido,
Monbetsu).

@K. 0da, K. Komai, K. Matsumoto, K.
Nakayama, K. Watanabe, and T. Kuwae
Stable isotope analysis and

marine—derived nutrient inputs in the
riparian forests in Shiretoko Peninsula.
The 31'" International Symposium on Okhotsk
Sea and Sea Ice. 22-Feb. 2016 Monbetsu Arts
and Culture Center (Hokkaido, Monbetsu).

3K. Matsumoto, K. Nakayama, S. Takahashi.

S. Hisamatsu, K. Watanabe, and T. Kuwae

Salmon-specific foraging of raptors and
their role of nutrient vectors in Okhotsk
area. The 30" International Symposium on
Okhotsk Sea and Sea Ice. 16-Feb. 2015
Monbetsu Arts and Culture Center (Hokkaido,
Monbetsu).

OIARE, HILFESY, UK, SITHIk S
HEEBHICE D v a P e L B~ x5E
s, 26 8 BV RS, 2014 4 12 A 21
H  AbE KoK EEST (eigE, HEET) .

(®K. Matsumoto, K. Nakayama, S. Takahashi.
K. Watanabe, and T. Kuwae. Role of eagles
in the flow of salmon—derived nutrients
into a terrestrial ecosystem. 19t
Congress of the Asia and Pacific Division
of the International Association for
Hydro—Environment Engineering and
Research. 22-Sep. 2014 Hanoi (Vietnam).




B)K. Matsumoto, K. Nakayama, S. Takahashi.
K. Watanabe, and T. Kuwae. Role of eagles
in the flow of salmon—derived nutrients
into a terrestrial ecosystem. 26"
International Ornithological Congress

20-Aug. 2014 Rikkyo University (Tokyo,
Toshima—ku).

(XE) G0 )

(PESEIA PEHE]
Ok G o )
OEReL Go )

(£ Dfh)
R b=
http://cee. civil. kitami-it. ac. jp/study/

6. WFIERE

(D) W ERE

WAA % (MATSUMOTO Kei)
LR TR - T2 - B9
WFEE & B 90507170

(2) Wrge sz

Flr AT (NAKAYAMA Keisuke)
PRS- T GR) WF9eR (WF%ERE) -
%

W& - 60271649



